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(54) Multi-application wood working knife and clamping assembly 



(57) A wood working knife (32) for use in a wood 
working machine, comprising a knife body having a first 
cutting edge (34) and an opposed second cutting edge 
(36), the knife body having a first clamping surface (40) 
and a second clamping surface (38). The first clamping 
surface has opposed clamping features (48,50) sepa- 



rated by a middle section (52), the opposed clamping 
features and the middle section being sized and shaped 
such that, upon the knife body being inserted into a 
clamping assembly, the clamping forces are localized 
towards the opposed cutting edges and away from the 
middle section. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates generally to the forestry 
industry, and more specifically to the field of wood work- 
ing machines of the type that are used to process wood 
to form chips or wafers for pulp or waferboard produc- 
tion, to form rough or finished lumber, or to form veneer 
for the production of plywood or laminated veneer lum- 
ber. Most particularly, this invention relates to wood 
working knives used in such machines, and to clamping 
assemblies to hold the knives in place. 

BACKGROUND OF THE INVENTION 

[0002] Wood is an important natural resource that is 
used in many of today's modem products. Within the 
forest industry, trees are harvested, cut into logs, and 
then subsequently undergo various processes to trans- 
form the logs into finished products. For example, In the 
pulp or oriented-strand board industries, the logs are 
passed through a machine which turns the solid log into 
chips or wafers. Such machines are typically referred to 
as chippers, which may be in a disc or a drum form, and 
waferizers or stranders, which can also take a number 
of forms. 

[0003] Within the sawmill industry, it is common for 
logs or semi-manufactured lumber to be passed through 
machines which chip away the outside portions of the 
wood being processed to form rough lumber and a mul- 
titude of wood chips. Such machines are commonly re- 
ferred to as chipper canters, chipper edgers and chipper 
slabbers, each of which can take a variety of different 
forms. Typically, this rough lumber is then processed by 
planers to yield finished lumber having a smooth cut sur- 
face and wood shavings as a by-product. 
[0004] Within the veneer industries, logs are turned 
on lathes to form veneer sheets that are subsequently 
used for the manufacturing of plywood or laminated ve- 
neer lumber. Such machines are commonly referred to 
as veneer lathes. 

[0005] Typical of planers, chippers, waferizers and 
other such wood processing machines is that they carry 
a number of knives mounted to a moving base, such as, 
for example, a rotating disc or drum. The wood being 
processed is moved into the path of the rotating knives 
and the blade contacts the wood at a depth and orien- 
tation that results in the formation of wood chips, shav- 
ings, wafers, or strands. With chipper edgers, chipper 
canters, planers, or other similarwood finishing devices, 
the knives are also appropriately positioned so as to re- 
sult in the formation of a cut or planed surface on the 
wood being worked. With veneer lathes however, the 
knife remains relatively stationary while the log, rotated 
about its axis, is engaged by the knife. 
[0006] Common to all the aforementioned machines 
is that the repetitive contact between the cutting edge 



of the knife and the wood causes the cutting edge to 
wear and become dull over time. When the knife be- 
comes too dull, it ceases to cut the wood cleanly and 
effectively. Forexample, inchippers, waferizers, and ve- 
5 neer lathes, a dull knife results in chips, wafers, or ve- 
neer of reduced quality and/or inconsistent size. In chip- 
per canters, edgers, slabbers, or other like machines 
where rough or finished lumber is produced, knife sharp- 
ness influences the quality and accuracy of the finish of 
10 the wood being processed. 

[0007] Traditionally, the method for maintaining 
knives sharp in the machines has been to remove the 
knife from the knife clamping assembly within the ma- 
chine, sharpen the knife by regrinding it, and then re- 
's place the knife in the clamping assembly. However, this 
approach suffers from a number of known limitations. 
During each regrinding, portions of the knife must be 
ground away to create a fresh sharp cutting edge. This 
regrinding results in a change in size of the blade that if 
left unadjusted, would result in an altered location of the 
cutting edge after each regrinding. Specifically, the po- 
sition of the cutting edge is altered relative to the fea- 
tures that locate the knife in the clamping assembly. 
[0008] The result is that the position of the cutting 
edge can be displaced from its desired and intended lo- 
cation relative to the wood being worked or important 
associate components within the machine such as an- 
vils and guide plates. Unless the position of the knife is 
adjusted in the clamping assembly each time, which is 
difficult to do accurately and is also time consuming, the 
performance achieved with the machine is degraded, 
sometimes to unacceptable levels. For example, with 
chipper canters, a precise positioning of the face or fin- 
ishing knives relative to the wood being processed is a 
requirement for an accurate cut surface. Relatively 
small deviations in position can have a measurable im- 
pact on the quality of the finish achieved. 
[0009] Another limitation of this approach is that the 
grinding may not be sufficiently precise. Equipment uti- 
lized within wood processing facilities is often such that 
accurate form (shape and angle) of the cutting edge 
cannot be maintained. Furthermore, during the on-site 
regrinding, the knives are sometimes damaged, wheth- 
er through overheating or other grinding process irreg- 
ularities. This can reduce the quality of the cutting edge 
causing the knife to wear faster degrading performance. 
Similarly, deviations in the form of the cutting edge can 
also result in a reduction in performance. 
[0010] To overcome such problems, it has become 
common to use disposable blades, most often of a re- 
versible, or double-edged, design. Such a knife is 
shown, for example, in U.S. Patent Number 4,047,670 
issued September 13, 1977 to Aktiebolaget Iggesunds 
Bruk. The knife is essentially a planar, elongate body 
with one cutting edge running along one side of the elon- 
gate body and a second cutting edge running along the 
other. The knife is mounted in a knife clamping assembly 
that is sized and shaped to secure the blade during op- 
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eration and allow for easy and rapid knife changes. In 
use, when the first cutting edge becomes dull, the knife 
is reversed and the second cutting edge is presented 
and used. When that cutting edge has also become 
worn, the knife is disposed of and replaced with a new 
one having two more fresh cutting edges. 
[001 1 ] With disposable designs, the problems relating 
to the grinding of the knife are eliminated because the 
knives are not reground. The dimensions and form of 
the knife, controlled by the knife manufacturer, remain 
unaltered between changes. There is also a certain gain 
in efficiency, because the smaller lightweight disposable 
blades, typically of higher quality materials and manu- 
facture, allow for increased run times between changes. 
Also, because of the ease of replacing and rotating the 
knives, machine stoppages for knife maintenance is fur- 
ther reduced. 

[0012] However, this solution also has some draw- 
backs. In some applications, the amount of cutting edge 
wear that affects performance can be quite minimal. Un- 
der such circumstances, the amount of regrinding that 
is required to restore the cutting edge is q uite small such 
that the edge may only need to be lightly refreshed. In 
these situations, many of the profiles of the disposable 
blades lack an efficient and cost-effective method for re- 
storing the cutting edge without significantly altering the 
shape and position of the cutting edge upon reinstalla- 
tion into the clamping assembly. 
[0013] Another problem that affects knives used in 
many types of wood processing machines is the difficul- 
ty in securing the knives in the clamping assemblies un- 
der the action of the cutting forces. The problem is most 
prevalent with disposable blade designs where the re- 
quirement for cost effectiveness and competitiveness 
mandates that the blades be compact and lightweight. 
Such compact blades are often difficult to secure in the 
clamping assembly such that they can resist the various 
types of loads encountered across the different types of 
applications. Chipping applications, for example, in- 
volve significant cutting forces directed towards the un- 
derside of the knife whereas with planers or waferizers, 
these cutting forces are relatively low. With chipper edg- 
ers and chipper canters, the face or finishing knives can 
often encounter significant loads directed to the topside 
of the cutting edge. 

[0014] One particular problem that affects knife de- 
signs is the unsymmetrical nature of the loads distribut- 
ed along the knife length. Wood is not a homogeneous 
material. Sometimes, the wood will exert a greater force 
against one localized area of the cutting edge than 
against the remainder of the blade. The most common 
reason for this is that the cutting edge strikes a knot or 
some other irregularity in the wood. Further, with some 
arrangements, one or both ends of the knife may utilized 
to produce a side cut. This can add to the non-symmetric 
nature of the loads encountered by the knife. 
[0015] In such situations, twisting may occur. Typical- 
ly, when the knife twists, the portion of the edge in con- 



tact with the irregularity bears a greater force. This dif- 
ference in force along the length of the blade creates a 
torque on the knife which, if sufficiently large, can cause 
the knife to displace or twist in its mounting. A problem 

5 is to provide a knife and mounting assembly which is 
capable of handling such twisting forces. 
[0016] Another consideration is the relationship be- 
tween the design of the knives and their mountings, and 
the quality of the wood product they produce. Specifi- 

10 cally, the quality of the end product is dependent on the 
accuracy of position of the cutting edge relative to the 
machine achieved during the initial installation, and sub- 
sequently, the ability to maintain the position when sub- 
jected to load. The greater the accuracy of the knife po- 

15 sition, in general, the better the quality of the wood work- 
ing results. 

[001 7] In most knife arrangements, knives are insert- 
ed into the clamping assembly by hand. Under such cir- 
cumstances, precise positioning may be difficult, simply 

20 because the required precision may be greater than is 
possible in a manual operation. In many cases, the 
knives are changed in situations that are physically awk- 
ward for the person changing the knife. Depending on 
the circumstances, the person may need to reach over- 

25 head or around cumbersome components to perform 
the change. This renders precise positioning even more 
difficult. 

[0018] Further, with many designs a range of position 
often exists within the clamping assembly in which the 

30 knife can be secured. This range of position, although 
often limited to a degree, allows for a variation in the 
location of the cutting edge relative to the wood being 
worked. One approach to overcoming this limitation is 
shown in U.S. patent 6,058,989 granted to Iggesund 

35 Tools AB. This approach is to employ a biasing element 
within the knife assembly itself to bias the knife into a 
predetermined position within the cassette to increase 
the accuracy of position of the cutting edge relative to 
the machine. However while helping to maximize the ac- 

40 curacy of position of the cutting edge during initial instal- 
lation, this approach does not minimize the chances for 
subsequent displacement when subjected to load. 
[0019] Another issue in this field is the requirement 
for many different clamping assemblies and knives for 

45 the many different types of wood working applications. 
For example, many wood working applications have dif- 
ferent dimensional requirements relating to the knife 
and the clamping assembly. Thus, different applications 
may impose different requirements for the shape of the 

50 adjacent clamping components. For example, some ap- 
plications may require that a substantial distance be 
present between the cutting edge and the lower clamp- 
ing component (that which is in contact with the under- 
side of the knife). This may be necessary to avoid un- 

55 desired damage to the cut particles produced or to allow 
for sufficient space to permit for unobstructed wood 
movement. Other applications may require the close 
presence of the lower clamping component to function 
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as a deflecting surface for the proper formation of wa- 
fers, veneer, or to intentionally break-up cut particles. 
[0020] Similarly, strength requirements also differ be- 
tween applications or according to the type of species 
being processed, climatic factors, or other external var- 
iables. This imposes further restrictions on the size and 
shape of the knife and the surrounding clamping com- 
ponents since it requires that they be designed to be 
able to sustain the loads encountered within the relevant 
geometric constraints. 

SUMMARY OF THE INVENTION 

[0021] Therefore, what is desired is a knife and a co- 
operating clamping assembly in which the knife can 
preferably be precisely positioned every time it is in- 
stalled, even under difficult or awkward conditions. Also, 
the knife and clamping assembly will each preferably be 
designed so as to reduce the risk of twisting or displace- 
ment during use. Most preferably, the knife and clamp- 
ing assembly will be more easily adaptable to different 
loading and dimensional requirements, so that one de- 
sign can be used in many applications. As well, what is 
preferred is a knife that can be easily reground to a cer- 
tain degree for those applications in which limited 
regrinding may be advantageous. 
[0022] Therefore, according to one aspect of the in- 
vention, there is provided a wood working knife for use 
in a wood working machine, the knife comprising: 

a knife body having a first cutting edge and an op- 
posed second cutting edge, the knife body having 
a first clamping surface and a second clamping sur- 
face; 

the first clamping surface having opposed clamping 
features separated by a middle section, the op- 
posed clamping features and the middle section be- 
ing sized and shaped such that, upon the knife body 
being inserted into a clamping assembly, the clamp- 
ing forces on the first clamping surface are localized 
towards the opposed cutting edges and away from 
the middle section. 

[0023] According to another aspect of the invention, 
there is provided a knife clamping assembly, for clamp- 
ing a wood working knife for use in a wood working ma- 
chine, the knife clamping assembly comprising a first 
clamping component for clamping a first clamping sur- 
face of the knife, and a second clamping component for 
clamping a second clamping surface of the knife, the 
first clamping component being sized and shaped to ex- 
ert a clamping force on opposed clamping features of 
the knife such that, when the knife is clamped in the 
clamping assembly, a clamping force on the knife from 
the first clamping component is localized toward cutting 
edges of the knife and away from a middle section of 
the knife. 

[0024] According to another aspect of the invention, 



there is provided a locking component for locking a 
clamping component to a machine, the locking compo- 
nent comprising a locking component body, the locking 
component body having an externally threaded portion 
5 sized and shaped to engage the clamping component, 
a head having a shoulder sized and shaped to engage 
the machine, a through hole sized and shaped to permit 
a threaded fastener to pass therethrough, and driving 
features for driving the locking component body. 
10 [0025] According to another aspect of the invention, 
there is provided a clamping assembly for clamping a 
knife in a wood working machine, the clamping assem- 
bly comprising: 

a first clamping component and a second clamping 
component, the first and second clamping compo- 
nents being sized and shaped to clamp the knife 
between the first and second clamping compo- 
nents; 

a locking component engageable with the first 
clamping component to hold said first clamping 
component onto said machine; and a fastener for 
attaching at least the second clamping component 
to the machine; 

wherein the locking component is sized, shaped 
and positioned to permit the fastener to extend through 
a bore in the locking component when the fastener at- 
taches the second clamping component to the machine. 
[0026] According to another aspect of the invention, 
there is provided a method of sharpening a knife having 
opposed cutting edges, said method comprising the 
steps of: 

(1) holding the knife by clamping features on a first 
surface of the knife; 

(2) simultaneously sharpening opposed edges on 
said knife; and 

(3) releasing said knife. 

[0027] According to another aspect of the invention, 
there is provided a sharpening fixture for use in sharp- 
ening a knife having opposed cutting edges, the fixture 
comprising a supporting portion sized and shaped to 
support the knife by registering with a surface of the 
knife which comprised opposed clamping features and 
a substantially flat section therebetween. 
[0028] According to another aspect of the invention, 
there is provided a wood working knife for use in a wood 
working machine, the knife comprising: 

a knife body having at least one cutting edge and 
an opposite side, the knife body having a first 
clamping surface and a second clamping surfacthe; 
first clamping surface having opposed clamping 
features separated by a middle section, the op- 
posed clamping features and the middle section be- 
ing sized and shaped such that, upon the knife body 
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being inserted into a clamping assembly, the clamp- 
ing forces on the first clamping surface are localized 
towards the cutting edge and the opposite side, and 
away from the middle section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] Reference will now be made, by way of exam- 
ple only, to drawings of the invention which illustrate the 
preferred embodiment of the invention, and in which: 

Figure 1 is a cross sectional view of the knife of the 
present invention in a knife clamping assembly; and 
Figure 2 is a cross sectional view of the knife of the 
present invention; 

Figure 3 is a cross sectional view of an alternative 
knife of the present invention; 
Figure 4 is a cross sectional view of a second alter- 
native knife of the present invention; 
Figure 5 is a cross sectional view of a third alterna- 
tive knife of the present invention; 
Figure 6A is an exploded isometric view and Figure 
6B is a cross-sectional view of a knife in an alterna- 
tive clamping assembly according to the present in- 
vention, along with a driving tool for assembling the 
driving assembly; 

Figure 7 is a plan view of a locking component ac- 
cording to the present invention; and 
Figure 8 is an isometric view of a sharpening fixture 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0030] Figure t shows a knife clamping assembly in- 
dicated generally by reference numeral 10 clamping a 
knife 32. The knife clamping assembly 10 is mounted 
on a base 22 which may be any form of disc, drum, hub, 
or other base member, as may be used in chippers, chip- 
per-canters, planers, waferizers, or other machines of 
the type used to process wood to form lumber, chips, 
veneer or wafers that includes knife clamping assem- 
blies and knives. 

[0031 ] The clamping assembly 1 0 includes a fastener 
in the form of a bolt 1 2 having a shaft 1 4 and a head 1 6. 
A washer 1 3 abuts the head 1 6. The shaft 1 4 of the bolt 
1 2 extends through a first clamping component which is 
preferably in the form of a rear clamping component 1 8 
and a second clamping component which is preferably 
in the form of a front clamping component 20. The front 
clamping component 20 is secured to the base using a 
locking component which is in the form of a base bolt 1 7. 
[0032] Although the bolt 1 2 is shown as the preferred 
fastener of the clamping assembly 10, the present in- 
vention is not limited to using bolts, and comprehends 
that the clamping assembly 1 0 may be formed with other 
types of fastening mechanisms, such as a hydraulic or 
pneumatic mechanisms and the like. What is important 



is that the mechanism fastener functions such that, 
when actuated, it causes the first and second clamping 
components to clamp a knife therebetween securely 
enough for wood processing. 

s [0033] In the embodiment shown in Figure 1 , the bolt 
12 includes a threaded portion 24 which is threaded into 
bore 26 in the base 22. By turning the head 1 6 of the 
bolt 1 2, the bolt 1 2 can be either loosened or tightened 
as desired. The rear clamping component 1 8 is provided 

10 with a bore 28 therethrough, and the bolt 12 passes 
through the rear clamping component 18 via the bore 
28. Similarly, the front clamping component 20 is pro- 
vided with a bore 30 and the bolt 12 is inserted through 
the front clamping component 20 through the bore 30. 

15 [0034] In this embodiment, the bolt 12 is positioned 
so as to be clear of the knife 32. Thus, this embodiment 
does not require any holes in the knife 32 to accommo- 
date a bolt or other fastener. It will be appreciated by 
those skilled in the art that making holes in the knife is 

20 both expensive and can weaken the knife, meaning that 
it must be made thicker to achieve the same strength. 
Thus, the absence of such holes in the preferred em- 
bodiment means the knife 32 is smaller and requires 
less material for its manufacture. 

25 [0035] The clamping assembly 1 0 is shown clamping 
a knife 32. The knife 32 comprises a knife body having 
opposed first and second cutting edges 34 and 36. The 
knife 32 has a first clamping surface which in this em- 
bodiment is a rear clamping surface 40. The knife 32 

30 further includes a second clamping surface which in this 
embodiment is a front clamping surface 38. Each of the 
clamping surfaces 38, 40 extends between the cutting 
edges 34, 36. The front clamping component 20 is sized 
and shaped to clamp against the front clamping surface 

35 38, and the rear clamping component 18 is sized and 
shaped to clamp the rear clamping surface 40. 
[0036] In use, the base 22 rotates, thus moving the 
clamping assembly 10 and the knife 32 in a direction 
which is indicated by reference character A to drive the 

40 exposed cutting edge 34 into wood (not shown). In this 
specification, "front" means positioned toward the direc- 
tion of movement of the knife 32 whereas "back" means 
oriented or positioned away from that direction. Thus, 
for example, the front clamping surface 38 of the knife 

45 32 is positioned toward the direction of movement of the 
knife 32, while the rear clamping surface 40 is positioned 
away from that direction, or downstream. Similarly, the 
front clamping component 20 is positioned toward the 
direction of movement of the knife 32, while the rear 

so clamping component 1 8 is positioned away from that di- 
rection. 

[0037] As the knife 32, and in particular the exposed 
cutting edge 34, moves, it cuts into the wood being proc- 
essed (not shown) which is appropriately positioned 
55 and/or maneuvered so as to be acted upon by the knife 
32 at a depth and orientation that results in the formation 
of wood chips, shavings, wafers, strands, lumber or ve- 
neer. It will be appreciated by those skilled in the art that 
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the drum, disc, hub or base member affixed thereto, 
which forms the base 22, will typically have a plurality 
of knives and related clamping assemblies distributed 
thereon at regular intervals. In this fashion, as rotation 
of the wood and/or knives occurs, the knives will move 
and act repeatedly on the wood so as to create the de- 
sired wood particles or so as to cut or plane the wood 
as desired. 

[0038] h\ a preferredlorm o f the present invention, the 
front clamping surface 38 of the knife 32 is substantially 
flat, and the front clamping component 20 is sized and 
shaped to clamp against the substantially flat front 
clamping surface 38. Because the surface 38 is sub- 
stantially flat, the leading portion 42 of the front clamping 
component 20 can be placed at a variety of locations 
along the front clamping surface 38 of the knife 32 with- 
out being constrained by protrusions and indentations 
in the front clamping surface of the knife 32. More spe- 
cifically, when substantially flat, the front clamping sur- 
face 38 does not include any surface features which 
would limit the range of possible locations of the front 
clamping component 20 and its leading portion 42 by 
requiring corresponding features in the clamping com- 
ponent 20. By contrast, having such surface features on 
the front clamping surface 38 would require that the 
leading portion 42 be positioned in a way to accommo- 
date such features, in which case the number of possi- 
ble locations for the leading portion 42 would be re- 
duced. Further, to position the leading portion 42 near 
a protrusion or indentation, the front clamping compo- 
nent 20 would need to be specially designed to cooper- 
ate with the surface feature which is avoided by the in- 
stant invention. An altered location for the leading por- 
tion 42 is shown as 42' in Figure 1 . 
[0039] One of the benefits^oft he present invention can 
now be appreciated. Depending upon the application, 
the forward-most location of contact between the knife 
32 and the front clamping component 20 on the under- 
side of the knife can be varied depending upon the ap- 
plication to provide support further towards the exposed 
cutting edge as needed. The leading portion 42 of the 
front clamping component 20 can be located to clamp 
more or less of the underside of the knife 32 as needed 
for any given application, according to space available, 
stresses arising, wear restrictions and the like. This per- 
mits the knife and clamping assembly of the present in- 
vention to be used in a variety of applications (planers, 
disc chippers, etc.) without having to alter the knife pro- 
file. In this way one type of knife can be used in many 
applications. 

[0040] The substantially flat front clamping surface 38 
allows a range of design positions for the leading portion 
42. This provides a number of benefits. For example, it 
provides dimensional flexibility on the front side of the 
knife 32. Thus, if a particular application requires more 
room between the exposed cutting edge 34 and the 
leading portion 42 of the front clamping component 20, 
this can be easily accomplished through a change in the 



front clamping component 20. For example, a front 
clamping component can be conveniently used which 
has a the leading portion 42 well inward from the edge 
34. Similarly, in applications where a close proximity of 
5 the leading portion 42 is required for the proper forma- 
tion of the wood particles, such as may be required with 
waferizers or planers, this too can be achieved by a front 
clamping component which extends out towards the 
edge 34. Although in the preferred embodiment this 
10 change is accomplished through a change in the front 
clamping component 20 as described above, the 
present invention comprehends the use of an adjuster 
to alter the position of the leading portion 42. 
[0041] As well, this configuration allows for the load 
is bearing characteristics of the clamping assembly 1 0 and 
knife 32 to be adjusted according to the particular appli- 
cation. For example, a front clamping component 20 
with a leading portion 42 closer to the edge 34 (such as 
at 42') increases the amount of support given to the knife 
32 by the clamping assembly 10. This helps secure the 
knife 32 against incidental loads directed to the top of 
the blade, for example. The substantially flat front 
clamping surface 38 therefore allows for more conven- 
ient deployment of such a front clamping component 20 
such that both dimensional and strength requirements 
can be met for any given application. 
[0042] . The flat front clamping surface also simplifies 
the design of the front clamping component 20, since 
the front clamping component 20 need only have a sim- 
ple, substantially flat surface to bear on the flat front 
clamping surface 38. Other, more complex profiles for 
the front clamping component 20 could also be used 
with the substantially flat front clamping surface 38 and 
are comprehended by the present invention, provided 
adequate support was provided to the knife, but are less 
preferred for the reasons indicated above. 
[0043] It can now be appreciated that there is an ad- 
ditional advantage in having a substantially flat front 
clamping surface 38. That advantage lies in the ability 
to efficiently regrind the knife 32 if desired, thus sharp- 
ening edges 34 and 36 for reuse. 
[0044] Because the front clamping surface 38 of the 
knife 32 is preferably substantially flat, it is possible to 
regrind both of the edges 34, 36 with the removal of ma- 
terial from a single generally planar surface. This pro- 
vides for an easy and efficient means to regrind the cut- 
ting edges of the knife 32 using simple traditional knife 
grinding equipment of the type generally present within 
wood processing facilities. Specifically, because the 
front clamping surface 38 is substantially flat, both the 
edges 34, 36 can be sharpened simultaneously by ap- 
plying a single gri nder to su rf ace 38. If , by contrast, there 
were a protrusion in the front clamping surface 38, then 
the edges 34, 36 could not be sharpened simultaneous- 
ly using a single grinder, because the protrusion would 
interfere. Rather, it would be necessary to grind the por- 
tion of the front clamping surface adjacent to each of the 
cutting edges 34, 36 separately, so that regrinding the 
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knife would take twice as long, and it would be more 
difficult to do evenly. 

[0045] Similarly, to facilitate regrinding using tradition- 
al knife grinding equipment, it is preferable that a sub- 
stantially flat middle section 52 be provided on the rear 
clamping surface 40 of the knife 32. It will be appreciated 
that this shape permits the knife 32 to be held on a flat 
magnetic table common for such machines by being jaid 
on, and attached by, the substantially flat middle section 
52. This permits for convenient regrinding of the knife 
32. 

[0046] A preferred method of regrinding is illustrated 
in Figure 8. Figure 8 shows a rotary grinder 90, prefer- 
ably for grinding metal knives 32. One or more knifes 32 
are supported on a sharpening fixture 92. The fixture 92 
comprises a supporting portion 94 which is preferably 
sized and shaped to register with the clamping features 
48, 50 of the knife 32. Thus, most preferably, the sup- 
porting portion has support ridges 96 sized, shaped and 
positioned to register with the clamping features 48, 50 
so as to inhibit lateral movement of the knife 32 during 
sharpening. The supporting portion 94 may also be 
sized and shaped to simultaneously register with the 
substantially flat middle section 52 if desired. 
[0047] Alternatively, the supporting portion 94 may be 
sized and shaped to register with the middle section 52 
without registering with the clamping features 48, 50. 
This could be done if the middle section 52 protrudes 
further than any other part of the rear clamping surface. 
However, this alternative is not preferred, as it does not 
inhibit lateral movement during sharpening as effective- 
ly as the preferred embodiment. What is important is that 
the knife 32 be held so as to allow the edges 34, 36 to 
be simultaneously reground with one pass of a grinding 
wheel. 

[0048] It can now be appreciated how the knife is re- 
sharpened. First, the knife is held by placing it on the 
supporting portion 94, preferably so that the ridges 96 
register with the clamping features 48, 50. The fixture 
92 is magnetized to act as a holder to hold the knife 32 
in place. Then, the cutting edges 34, 36 are simultane- 
ously sharpened using the grinder 90, and the knife 32 
is released from the table. 

[0049] Preferably, the edges 34, 36 are reground si- 
multaneously by removing material from the front 
clamping surface 38, which is substantially flat. During 
the grinding of the front clamping surface 38, material is 
removed from the surface 38. This grinding of the sur- 
face 38 sharpens the edges 34, 36 by shifting the sur- 
face 38 rearward until the edges 34, 36 are sharp once 
again. It will be appreciated that grinding the substan- 
tially flat front clamping surface 38 is preferred because 
it permits the edges 34, 36 to be simultaneously sharp- 
ened while maintaining the precise cutting angles of the 
edges (i.e. the angles at the intersection of the front 
clamping surface 38 and the rear clamping surface 40). 
This is because, by grinding the substantially flat front 
clamping surface 38 so as to shift the surface rearward, 



the cutting angles are retained even as the edges are 
sharpened. Of course, if too much material is removed 
from surface 38, the position of the edges 34, 36 will be 
changed enough to affect the performance of the knife. 
5 However, some grinding is possible within the manufac- 
turing tolerances of the machine. ^ 
[0050] It will be appreciated that, though the front 
clamping surface 38 is preferably substantially flat, the 
invention comprehends other shapes as well. Such an 
10 alternative is shown at Figure 3. In Figure 3, the front 
clamping surface 38 comprises two gentry concave sur- 
faces 70, 72 meeting at a central line 74. When the ex- 
posed edge 34 is in use, the front clamping component 
20 clamps against the surface 70, which is sized and 
15 shaped to engage the surface 70. It will be appreciated 
that this alternative shape for the front clamping compo- 
nent 20 and the front clamping surface 38 provides ad- 
ditional resistance to loads applied to the knife 32 in an 
direction along the plane of the knife 32. This improves 
20 the resistance of the knife to being displaced when 
mounted in the clamping assembly, whether inwardly in 
its mounting, by twisting or otherwise. 
[0051] Returning to the preferred embodiment as 
shown in Figure 2, the rear clamping surface 40 of the 
25 knife 32 has opposed clamping features 48, 50, sepa- 
rated by the middle section 52. The clamping features 
48, 50 are sized and shaped such that, upon the knife 
32 being inserted into the clamping assembly 1 0, clamp- 
ing forces on the knife 32 from the rear clamping com- 
30 ponent 18 are localized towards the cutting edges 34, 
36, and away from the middle section 52. The rear 
clamping component 1 8 is sized and shaped to register 
with, and exert a clamping force on, the opposed clamp- 
ing features 48, 50, 
35 [0052] As can now be appreciated by those skilled in 
the art, the localization of clamping forces toward the 
edges 34, 36 helps to securely clamp the knife 32. First, 
localizing the clamping forces towards the cutting edges 
allows the knife 32 and the clamping assembly 10 to 
40 more effectively resist twisting. As previously explained, 
twisting can occur when uneven cutting forces are ap- 
plied along the length of the knife 32. Such an imbalance 
of forces creates a torque on the knife. In such a situa- 
tion, a portion of the knife 32 can be urged out of the 
45 clamping assembly outwardly (i.e. in the direction of ro- 
tation A of the base 22) while the opposite portion is 
urged into the clamping assembly inwardly (i.e. in the 
direction opposite to rotation A). 
[0053] It will be appreciated that clamping forces 
so which are localized toward the edges 34, 36 and away 
from the middle section 52 are better able, because of 
their spaced apart positioning, to resist a twisting torque 
on the knife 32. This is because, for any given clamping 
force, the capabilities to resist twisting are proportional 
55 to the distance between the clamping forces. Conse- 
quently, clamping forces, which are localized towards 
the extreme outer cutting edges, will most effectively 
counteract the twisting torque on the knife 32. It will be 



25 



30 



35 



40 



45 



50 



7 



13 



EP1 329 295 A2 



14 



appreciated that, the further away the clamping force is 
localized from the middle of the knife 32, the more ef- 
fectively twisting can be resisted. Thus, preferably, the 
majority of the clamping force will be localized toward 
the edges 34, 36 and away from the middle section 52. 
More preferably, at least 80 percent of the clamping 
force will be localized toward the edges 34, 36 and away 
from the middle section 52. Most preferably, all of the 
clamping force will be localized toward the edges 34, 36 
and away from the middle section 52. 
[0054] It will also be appreciated that localizing clamp- 
ing forces toward the edges 34, 36 increases the ability 
of the knife 32 to bear the type of loads that result from 
the transformation of the wood into chips, wafers, shav- 
ings, veneer, or other such wood particles. This is be- 
cause the portion of the clamping force localized toward 
the exposed cutting edge 34 is located nearerto the part 
of the knife 32 that is acted upon by the wood. Thus, the 
knife 32 is supported better against such loads when the 
clamping force is localized toward the edges 34, 36 and 
away from the middle section 52. 
[0055] In the preferred embodiment, the clamping 
features 48, 50 are concave hollows, or indentations, in 
the rear clamping surface 40. It will be appreciated that 
the use of concave hollows has the advantage that the 
shape of the hollows results in the clamping force being 
applied in a direction that is substantially downward 
against the knife (i.e. orthogonal to the plane formed by 
edges 34, 36). Such an arrangement helps ensure that 
when the rear clamping component 18 registers with, 
and exerts a clamping force on, opposed clamping fea- 
tures 48, 50, there is no tendency for the clamping fea- 
tures to be wedged apart. Thus, relative to some other 
possible clamping feature configurations, bending 
stresses in the knife 32 are minimized. Further, the use 
of concave hollows provides significant additional load 
carrying abilities in the form of resistance to twisting and 
JJie of displacement inward. 

[0056] It will be appreciated however, that the clamp- 
ing features need not be the concave hollows of the pre- 
ferred embodiment. For example, in the alternative em- 
bodiments shown in Figures 3-5, the clamping features 
taketheformof opposing inclined surface sections 148, 
150, which are oriented diagonally relative to the edges 
34, 36. The clamping features may also be structured 
such that each clamping feature comprises two op- 
posed surface sections inclined with respect to one an- 
other and moving further apart as they extend rearward- 
ly. What is important is that the clamping features are 
sized and shaped to localize the clamping force toward 
the edges 34, 36 and away from the middle section 52. 
[0057] As previously explained, it is preferable that 
the middle section 52 be substantially flat in shape to 
permit for convenient regrinding of the knife 32. It will 
also be appreciated, however, that the middle section 
52 need not have this preferred shape. An alternative 
shape for the middle surface 52 is shown at Figure 5 in 
which the profile gradually increases in thickness in the 



center section. This can be beneficial, for example, 
when resisting high cutting forces that otherwise result 
in a tendency to bend the knife under load. 
[0058] As can now be appreciated, a further feature 

5 of this invention is that the opposed clamping features 
48, 50 are also sized and shaped to act as locating fea- 
tures which direct the knife 32 to a predetermined posi- 
tion relative to the rear clamping component 1 8 when 
the knife is fastened in the clamping assembly 10. For 

10 example, when the clamping features 48, 50 have the 
preferred concave hollow shape, should the knife posi- 
tion be slightly displaced or askew as it is clamped, the 
rear clamping surface 18 will engage and exert a locat- 
ing force on the sides of the concave hollows and push 

15 the knife 32 to the proper and preferred seating position . 
Once the knife 32 is in the correct position, the lateral 
or sideways forces against the clamping features bal- 
ance substantially to zero, and the knife is positioned. 
Similarly, the knife 32 will also be directed to the prede- 

20 termined position by engaging the clamping features 
148, 150 having the alternative diagonal shape de- 
scribed above and shown in Figures 3-5. Essentially, 
what is required, is to have two opposed inclined edges 
(whether curved or straight) which cause the knife to self 

25 center, or self locate, preferably relative to the rear 
clamping component 18, as the clamping assembly 10 
is clamped onto the knife 32. 

[0059] It will be appreciated that such locating fea- 
tures, cooperating with the rear clamping component 

30 18, permit the automatic positioning of the knife 32 as 
the clamping assembly 10 is tightened on the knife 32. 
Thus, the exposed cutting edge 34 can be quickly and 
precisely positioned relative to the clamping assembly 
10 without requiring exacting or time-consuming work 

35 by the person installing the knife 32. Further, accuracy 
of position can be maintained when the knife is subject- 
ed to load. In this regard, it is necessary for the rear 
clamping component 1 8 to have the appropriate fea- 
tures to register with the clamping features of the knife 

40 and bear the majority of the clamping and cutting forces. 
[0060] It will be appreciated that, although the clamp- 
ing features act as locating features in the preferred em- 
bodiment, the invention also comprehends locating fea- 
tures that are separate from the clamping features. 

45 What is important is that the locating features are sized 
and shaped to direct the knife 32 to a predetermined 
position when the knife 32 is fastened in the clamping 
assembly 10. 

[0061] In the preferred embodiment shown in Figure 
50 1 , the front clamping component 20 is fixedly attachable 
to the base 22 by the base bolt 17. Likewise, the rear 
clamping component 1 8 is attachable to the base 22 via 
the bolt 1 2 so as to be movable between an open posi- 
tion and a clamped position. Thus, when a knife is to be 
ss removed from the clamping assembly 10, the rear 
clamping component 18 is moved to an open position 
by loosening the bolt 12. To secure a knife 32 in the 
clamping assembly 10, the knife 32 is placed between 
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the clamping components 1 8, 20 and the rear clamping 
component 18 is moved to a clamped position by tight- 
ening the bolt 12. 

[0062] Figures 6A and 6B show an alternative clamp- 
ing arrangement. In this arrangement, it is the rear 
clamping component 1 8 that is fixedly attachable to the 
base 22. The front clamping component 20 is movable 
between an open position and a clamped position. This 
arrangement is often referred to as "underside clamp- 
ing", because the moving portion of the clamping as- 
sembly 1 0 is on the front or "underside" of the knife 32. 
[0063] It will be appreciated that underside clamping 
has the advantage of allowing the clamping assembly 
and the base 22 to more effectively support cutting loads 
generated by the impact between the knife 32 and wood. 
In underside clamping, the rear clamping component 1 8 
bears against the base 22 which is typically a rigid foun- 
dation component. By contrast, in Figure 1 , the front 
clamping component is held in place by the bolt 12. With 
this arrangement the stiffness of the bolt has a signifi- 
cant influence on the overall load carrying capability of 
the knife assembly. 

[0064] It will also be appreciated by those skilled in 
the art that underside clamping can often be done in less 
space than the clamping arrangement in Figure 1 . Thus, 
underside clamping can be useful in situations where 
the knife 32 and the clamping assembly are located 
within a confined area. 

[0065] In the preferred clamping assembly shown in 
Figure 6, the assembly includes a locking component in 
the form of a locking screw 76 which engages with the 
rear clamping component 1 8. The locking screw 76 has 
an externally threaded portion 78 sized and shaped to 
secure the rear clamping component 1 8 to the base 22. 
The locking screw 76 also has a screw head 80 having 
a shoulder 82 sized and shaped to abut the bottom of a 
counterbore 81 in the base 22, and an internal through 
bore 84 sized and shaped to accommodate the bolt 12, 
as well as driving features for driving the screw 76. 
[0066] Preferably, the driving features comprise a set 
of square corners 86 that run through the length of bore 
84 of the screw 76 that are sized and shaped to be en- 
gaged by a driving tool 83 having a square drivable driv- 
ing head 85. The driving features 86 are visible in Figure 
7. It will be appreciated that the invention comprehends 
driving features and driving tools other than the pre- 
ferred configurations described above. What is impor- 
tant is that the driving features permit the screw 76 to 
the driven so as to secure the rear clamping component 
1 8 against the base 22. 

[0067] It can now be appreciated how the locking 
screw 76 is used. The rear clamping component 1 8 is 
engaged with the locking screw 76, installed into the 
counterbore 81 of base 22. The locking screw 76 is then 
tightened using the driving tool 83 in engagement with 
the driving features so as to secure the rear clamping 
component 18 against the base 22. The rear clamping 
component 18 is held in place by the shoulder 82 and 



the externally threaded portion 78 
[0068] The bolt 12 is then inserted through the screw 
76, and it engages the threaded bore in the front clamp- 
ing component 20. The front clamping component 20 is 
5 moved from an open position to a clamped position by 
turning the bolt 12. Thus, it will be apparent that in this 
configuration, the bolt 1 2 is concentric with the screw 76 . 
[0069] It will be appreciated by those skilled in the art 
that this configuration using the screw 76 has certain 
10 advantages. First, as compared with simply using the 
bolt 1 2 both the fix the rear clamping component 1 8 and 
hold the front clamping component, the configuration 
using a locking screw 76 causes the rear clamping com- 
ponent 1 8 to be more stiffly and rigidly fixed to the base 
'5 22. This is because the screw 76 is devoted exclusively 
to affixing the rear clamping component 18. Further- 
more, when a knife 32 is clamped, both the bolt 12 and 
the screw 76 are available to resist forces generated 
during cutting, giving the assembly greater stiffness and 
strength. Thus, the benefits of a more rigidly positioned 
rear clamping component 1 8, discussed above, are pro- 
vided in this configuration. 

[0070] Second, the screw 76 protects the base 22 
from contact with the head 1 6 of the bolt 1 2. Specifically, 
because the bolt 1 2 is activated often by being opened 
and closed, galling can occur on the base 22 if the head 
16 of bolt 12 and the base 22 are in contact. However, 
in this configuration, the head 16 only contacts the screw 
76 and shoulder 82 which prevents galling of the base 
22. It will be appreciated that it is less expensive to re- 
place the screw 76 when it is worn than it is to replace 
the section of the base 22 that becomes worn down by 
the bolt head 76. 

[0071] Finally, the locking screw also affords the ad- 
vantage that the rear clamping component 1 8 can easily 
be secured to the base 22 from the rear or "topside". 
Often, in wood working machines space is limited such 
that it is not possible or desirable to use fasteners in- 
stalled from the underside due to the lack of access to 
the base 22 from the front side of the machine. 
[0072] While the foregoing embodiments of the 
present invention have been set forth in considerable 
detail for the purposes of making complete disclosure 
of the invention, it will be apparent to those skilled in the 
art that various modifications can be made to the knife 
and clamping assembly without departing from the 
scope of the invention as defined in the attached claims. 
Some of these variations are discussed above and oth- 
ers will be apparent to those skilled in the art. For ex- 
ample, a non-reversible, single edged blade could be 
used for the knife 32 wherein the knife has only one cut- 
ting edge on one side of the knife but no edge on the 
opposite side. 



1 . A wood working knife for use in a wood working ma- 
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chine, the knife comprising: 

a knife body having a first cutting edge and an 
opposed second cutting edge, the knife body 
having a first clamping surface-and a second 
clamping surface; 

the first clamping surface having opposed 
clamping features separated by a middle sec- 
tion, the opposed clamping features and the 
middle section being sized and shaped such 
that, upon the knife body being inserted into a 
clamping assembly, the clamping forces on the 
first clamping surface are localized towards the 
opposed cutting edges and away from the mid- 
dle section. 

2. The knife of claim 1 , wherein the clamping features 
comprise are concave hollows in the first clamping 
surface. 

3. The knife of claim 1 or 2, wherein the clamping fea- 
tures comprise are opposing inclined surfaces. 

4. The knife of anyone of claims 1 -3, wherein the front 
clamping surface is substantially flat in shape. 

5. The knife of anyone of claims 1 -4, wherein the mid- 
dle section is substantially flat in shape. 

6. The knife of claim 1 or claim 2, wherein the opposed 
clamping features and the middle section are sized 
and shaped such that, when the knife is inserted 
into the clamping assembly, the majority of a clamp- 
ing force exerted by the first clamping component 
is localized on the clamping features. 

7. The knife of claim 1 or claim 2, wherein the opposed 
clamping features and the middle section are sized 
and shaped such that, when the knife is inserted 
into the clamping assembly, at least 80 percent of 
a clamping force exerted by the first clamping com- 
ponent is localized on the clamping features. 

8. A knife clamping assembly, for clamping a wood 
working knife for use in a wood working machine, 
the knife clamping assembly comprising a first 
clamping component for clamping a first clamping 
surface of the knife, and a second clamping com- 
ponent for clamping a second clamping surface of 
the knife, the first clamping component being sized 
and shaped to exert a clamping force on opposed 
clamping features of the knife such that, when the 
knife is clamped in the clamping assembly, a clamp- 
ing force on the knife from the first clamping com- 
ponent is localized toward cutting edges of the knife 
and away from a middle section of the knife. 

9. The knife clamping assembly of claim 8, wherein 



the first clamping component is sized and shaped 
to register with the opposed clamping features of 
the knife wherein the clamping features comprising 
concave hollows in the knife. 

5 

10. The knife clamping assembly of claim 8, wherein 
the first clamping component is sized and shaped 
to register with the opposed clamping features of 
the knife wherein the clamping features comprise 

10 opposing inclined surface sections. 

11. The knife clamping assembly of claim 8, wherein 
the second clamping component is sized and 
shaped to clamp against the second clamping sur- 

15 face, wherein the second clamping surface is sub- 
. stantially flat in shape. 

12. The knife clamping assembly of claim 8, wherein 
the first clamping component is sized and shaped 

20 such that the majority of a clamping force on the 
knife from the first clamping component is localized 
toward cutting edges of the knife and away from the 
middle section. 

25 13. The knife clamping assembly of claim 8, wherein 
the first clamping component is sized and shaped 
such that at least 80 percent of a clamping force on 
the knife from the first clamping component is local- 
ized toward the cutting edges of the knife and away 

30 from the middle section. 

1 4. A clamping assembly for clamping a knife in a wood 
working machine, the clamping assembly compris- 
ing: 

35 

a first clamping component and a second 
clamping component, the first and second 
clamping components being sized and shaped 
to clamp the knife between the first and second 
^0 clamping components; 

a locking component engageable with the first 
clamping component to hold said first clamping 
component onto said machine; and 
a fastener for attaching at least the second 
^5 clamping component to the machine; 

wherein the locking component is sized, shaped 
and positioned to permit the fastener to extend 
through a bore in the locking component when the 
so fastener attaches the second clamping component 
to the machine. 

15. A method of sharpening a knife having opposed cut- 
ting edges, said method comprising the steps of: 

55 

(1) holding the knife by clamping features on a 
first surface of the knife; 

(2) simultaneously sharpening opposed edges 
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on said knife; and 

(3) releasing said knife. 

16. The method of claim 15 wherein the holding step 
comprises holding the knife by the clamping fea- 5 
tures and by a middle section positioned between 
the clamping features. 

17. The method of claim 15 wherein said knife is made 
from metal and said step of holding the knife com- 10 
prises holding said knife by a magnetized fixture. 

18. The method of claim 15, wherein the sharpening 
step comprises removing knife material from a sub- 
stantially flat second surface of the knife, whereby *5 
both opposed edges can be sharpened simultane- 
ously without changing the cutting angles between 

the first and second surfaces that form the cutting 
edges. 
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